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Executive Summary

California consumers return over 10 billion empty beverage containers per year,
but these containers are not truly recycled until they are processed and turned
back into new product. The AB 2020 Program provides economic incentives for
consumers to return beverage containers. The Recycling Market Development
and Expansion Grant Program (Grant Program) now provides the Department of
Conservation’s Division of Recycling (DOR) with a means to help support this
next step, creating products out of recycled beverage container materials.

California’s Unique Market Dynamics for
Recycled Beverage Container Materials

California has a unique set of recycled beverage container material market
characteristics, both in terms of supply of recycled materials, and demand for
these materials. California’s AB 2020 Program, like that of the other ten bottle-
bill states, provides a larger, and cleaner, recycled beverage container material
stream than those states that rely primarily on curbside recycling to generate
recycled materials.

California’s citizens, representing over twelve percent of the United States
population, consume beverages from nearly 20 billion California Redemption
Value (CRV) beverage containers per year. California’s per-capita consumption
of bottled water, the fastest-growing beverage in the California market, is double
the national average. Californians also recycle more beverage containers, along
with their bottle-bill counterparts, than the rest of the nation. Each year in
California, almost 900,000 tons of beverage container materials are recycled and
available for end-use markets.

While California is ahead of much of the nation on the supply side — generating
significant quantities of recycled beverage container materials — the State does
not have the same capabilities on the demand side. Unlike the Midwest,
Southeast, and East, California does not have a strong manufacturing base.
Costs of doing business in California are usually higher than the rest of the
country, and in general California does not readily attract manufacturers,
including manufacturers that use recycled beverage container materials. As a
result, much of the recycled beverage container material that is generated in
California is shipped out-of-state, either across the country, or across the Pacific.

There are no California end-use markets for aluminum and PET plastics, and this
situation is unlikely to change in the near future. All aluminum and PET that is
recycled in California is shipped elsewhere to be made into recycled content
products. Aluminum melting facilities, primarily in the Southeast, are operating
below capacity. Similarly, PET reclaimers, also primarily in the Southeast, are
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operating well below capacity, and are
struggling to increase the amount of PET
purchased for their facilities. Since
demand for recycled beverage container
materials in the less-costly parts of the
nation is below existing manufacturing
capacity, there is no economic advantage
to build new capacity for recycled
aluminum or PET in California.

The outlook for California end-use
markets for HDPE is better, as there are
three established reclaimers/end-use'
manufacturers in California. However,
these companies are relatively small, and
must compete for HDPE material with a
dominating market player in the
Southeast, as well as the export market.
These smaller California companies are
struggling to buy enough HDPE to keep
their facilities operating efficiently.

Glass has unique characteristics
compared to the other recycled beverage
container materials, given its weight. As
aresult, glass containers are typically
recycled into end-use products near the
point of generation. Glass simply costs
too much to transport. For this reason,
glass is not generally shipped across the
country or overseas.

California is better off than much of the
nation when it comes to glass markets.

' Consistent with DOR Regulations (Title 14,
Natural Resources, Division 2, Department of
Conservation, Chapter 5, Division of
Recycling, §2000 Definitions (3.2)(F)(2) and
(29)), “end-user” includes plastic reclaimers,
beneficiating processors, manufacturers,
and other entities where beverage
containers are “physically reconstituted.”
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The State’s $33 billion wine industry
creates a strong demand for glass,
particularly hard-to-market green and
mixed glass. The State’s six active glass
manufacturing facilities and four
fiberglass plants utilize much of the
recycled glass that is produced in
California, and even draw recycled glass
from other Western states. This
economic demand is further supported
by California’s recycled content laws for
glass and fiberglass, laws that ensure
these industries continue to use recycled
glass in their products.

California is in a unique position because
of its proximity to export markets in
Asia. China, with its fast-growing middle-
class, has become a voracious consumer
of recycled materials. Much of those
materials, especially plastics, come from
California. Almost one-half of the PET
exported to China from the United States
in 2003 was California PET.

It is difficult for domestic end-users to
compete with China, especially when
they are located elsewhere in the United
States. It costs four times less to send
recycled plastics to China than it does to
send recycled plastics to the
Southeastern United States. In addition,
China’s currency policies, “subsidized”
industries, and cheap and abundant labor
allow exporters to pay top dollar to draw
materials overseas.

There are two sides of the export
situation. In terms of finding markets for
recycled materials, California’s proximity
to Asian export markets means that



recyclers can almost always find a broker
to purchase their plastics, usually at
higher prices than they might otherwise
receive from a domestic end-user. On the
other hand, the domestic end-user has
difficulty finding recycled materials at a
price they can afford when they are
competing against China for the same
materials.

The Disconnect Between the
Supply and Demand for Recycled
Beverage Container Materials

Markets for recycled beverage container
materials are based on a balance between
the amount of material available for use,
the supply side, and the amount of
material that is being used, the demand
side. In recycling, more so than most
market systems, there is a disconnect
between these two sides of the equation.
In addition, there are unique market
conditions for each of the beverage
container material types leading to
specific recommendations to improve
both the supply of, and demand for, these
recycled beverage container materials.

The market impediments that must be
addressed in order to improve recycled
beverage container material markets in
California fall on both the supply-side
and the demand-side. In general, supply-
side solutions are directed at increasing
the quantity and quality of materials,
either at the collection stage or the
processing stage. On the demand-side,
solutions are directed at supporting
existing recycled beverage container
material markets, and identifying and

supporting new recycled beverage
container material markets.

The supply of recycled beverage
container materials is generated by the
AB 2020 Program beverage redemption
system and local government recycling
programs. Consumers obtain refunds on
recycled containers, creating a direct
incentive to recycle. Recyclers and local
governments receive payments through
the AB 2020 Program to support
recycling. Local governments are also
mandated by the State’s AB 939
Integrated Waste Management Program
to divert 50 percent of the waste stream,
creating an incentive to increase the
quantity, but not necessarily the quality,
of material recycled.

Meanwhile, the demand side for recycled
beverage container materials is driven by
a variety of material-specific factors
dictated by traditional manufacturing
practices and economics. These
operational and economic factors are
completely unrelated to supply. The
economic incentives to use recycled
aluminum instead of primary aluminum
are strong, and the resulting demand for
recycled aluminum is high. Recycled
aluminum cans are the most economical
and efficient feedstock for producing
new aluminum cans.

The economic incentives for
manufacturers to use recycled glass are
not as strong as for aluminum, and the
industry is continuously concerned about
quality, a factor that limits recycled glass
utilization. However, there are process
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efficiencies for both glass and fiberglass
manufacturers when they use recycled
glass cullet in their manufacturing. In
addition, the State’s recycled content
mandates for glass containers and
fiberglass require manufacturers to use a
certain amount of recycled glass.

Recycled content plastic products did not
exist until relatively recently, and are
only now moving beyond novelty items
and into the mainstream. Since the early
1990s, PET and/or HDPE recycling
markets have gradually been established
for fiber, containers, film, landscaping
materials, and others. Unfortunately,
there are no process efficiencies or
energy savings when manufacturers use
these recycled plastic materials, thus
there is less incentive to utilize recycled
plastic materials. However, recycled
plastic resin does cost less than virgin
resin, an increasingly important incentive
as the price of virgin resins continues to
rise.

Increasing the Supply of Recycled
Beverage Container Materials

There are significant opportunities to
improve the supply of recycled beverage
container materials in California.
Generically, these opportunities fall into
two categories: collection and
processing. While California’s recycling
rates, based on first-half 2004 numbers,
are once again moving upward, there is
still a need to increase both the quantity
and quality of materials collected.
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For two beverage container materials in
particular, aluminum and HDPE; there is
not enough material collected to meet
demand. California needs to collect and
recycle more of these two materials.

The quality of materials collected is also
a critical supply-side issue. Of major
concern is the declining quality of
recycled glass, especially from curbside
programs. One solution to this problem
is to support new and improved glass
processing technologies to reduce the
amount of processing loss and increase
quality of the resulting glass cullet.

Improving the processing of both PET
and HDPE will increase the quantity and
quality of those materials available for
end-use, and make it easier for domestic
and California end-users to compete with
the export market.

Increasing the Demand for
Recycled Beverage Container
Materials

On the demand side, two challenges
faced by existing end-users are obtaining
enough material and obtaining high-
enough quality material. The State can
support demand by making it easier for
our existing California end-users to
efficiently utilize materials generated in
California. This is particularly true for
glass and HDPE.

State support to improve the capacity and
efficiency of California’s HDPE end-users
will allow end-users to better compete



with the strong export and Southeast
markets.

Recycled glass must be processed to a
point where it can be utilized by the two
dominating, and high-value end-users, the
glass and fiberglass industries. The cost
of this processing is increasing as the
quality of the material entering the
system declines. Support for glass
processing to increase the quantity of
glass available for high-value end-uses is
a suitable use of Grant Program funds.

Another approach to improve the
demand for recycled beverage container
materials is to support the development
of markets for new products that utilize
the material. An example here is finding
new markets for the lower-quality glass
that is inevitably a part of what is
collected.

There has been extensive research on the
use of glass in a wide variety of materials
such as aggregate, bricks, blasting media,
and drainage fill. These markets are
large enough to absorb significant
quantities of material, and can be
expanded and developed further. While
they will not provide large-scale
solutions, niche markets such as
decorator glass also have a place in
creating demand for recycled materials,
particularly in rural regions that are
located further from traditional markets.

There are a number of viable end-uses for
PET and HDPE that should also be
promoted. Examples include fiber,
insulation, and corrugated coating for
PET; and pipes, containers, and garden

supplies for HDPE. These markets are
also large enough to absorb significant
quantities of recycled materials.

California is not likely to site a successful
PET reclaiming facility in the near future
due to the high costs of doing business in
the State, and the easy access to Asian
export markets. However, new recycled
PET markets that do not require the same
degree of high cost washing and
processing as traditional markets,
products such as coating for corrugated
boxes and roof tiles, can be pursued in
California.

Beverage container recycling market
development is complex, locally to
internationally. However, there are
significant opportunities for the Grant
Program to promote recycled beverage
container material markets. Exhibit
E.1, on the following page, identifies
grant opportunities for each of the
recycled beverage container material

types.

Statewide Policy Issues Concerning
Markets for Recycled Beverage
Container Materials

Many of the market impediments for
recycled beverage container materials
cannot be solved by the Grant Program.
There are market structural problems
and State, national, and international
issues that go far beyond the means of
the Grant Program. It is important for
the DOR to understand these larger
issues and how they impact recycled
beverage container material markets.
However, the Grant Program can play

Division of Recycling
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Exhibit E.1
Grant Program Opportunities by Recycled Beverage Container Material

Each recycled beverage container material has its own unique market development needs, as
summarized below.

Material Opportunity

Aluminum Fund inifiatives fo increase the amount of aluminum collected and
recycled through incentives to increase recycling and education.

Glass Monitor progress of the grant projects funded in the first round of grants
as they are implemented before investing significant additional grant
funds in glass. Continue to promote technologies, best practices, and
new markets over time.

PET Fund initiatives to improve processing fechnologies such as sorting to
increase the quality and quantity of PET coming through the system.
Promote sales of recycled PET to existing domestic end-users. Promote
new markets that require less processing (washing) and can utilize
colored PET. Encourage use of PET in bottle-to-bottle applications, but
do not invest in trying to site such a facility in California, as there are too
many larger, opposing economic factors.

HDPE Fund initiatives to increase the amount of HDPE collected and
recycled. Also improve processing and reclaiming of HDPE in California
so that California’s existing recycled HDPE industry can better compete
with the large domestic and export markets.

Plastics #3 to #7 Fund initiatives that utilize PET and/or HDPE, as well as plastics #3 to #7,
since there is such a limited volume of these minority plastics.
Processing technologies to remove #3 to #7 from PET and HDPE could
result in improved markets for all resin types.

Bi-metal Do not fund any of the State’s limited grant resources on this material
because the volumes are small, and bi-metal is already absorbed into
the existing steel recycling system.

an important role in reducing the burden Chinese markets should evaporate,

of these market impediments on California would be left with 139 million
California recycling industries. pounds of PET that are currently
exported each year, enough bales placed
side-by-side to reach from Roseville to
San Francisco. Even though most PET
domestic end-users are not located in
California, it could be in the State’s best
interest, and that of its recyclers and
processors, to sell more PET materials to
domestic business simply to maintain

There are broad policy concerns
stemming from California’s heavy
reliance on exports, particularly for PET
plastics. It may be questionable public
policy to rely so heavily on an export
market for which California recyclers and
the State have no control or influence. If

ES-6 California Department of Conservation



viable long-term market alternatives to
export.

Some of the traditional market
development effort for recycled beverage
container materials is directed at
promoting novelty items — t-shirts,
recycling bins, glass beads, and other
similar products. While these products
illustrate the range of uses for recycled
beverage container materials, in general
they do not represent significant, viable,
or sustainable markets.

Today, recycled beverage containers are
large-scale, globally traded commodities.
Recycled beverage container materials
are shipped around-the-world, and
utilized by major manufacturers
worldwide. The State will not solve its
recycling market problems by boutique
production of recycled plastic products.
California should look toward large-scale
opportunities to increase the amount and
quality of material that is collected, and
to promote sustainable demand by
injecting those materials into real, usable,
high-volume products.

Closed-loop, bottle-to-bottle recycling is
an ideal place to utilize recycled beverage
containers. This option provides
sustainable markets for aluminum, glass,
PET, and HDPE.

For PET in particular, the State should
consider either encouraging, or requiring,
the large soft drink, bottled water, and
sports drink manufacturers to increase
the utilization of recycled content in their
containers. Coke and Pepsi volunteered
to reach 10 percent recycled content by

2005, but this is an area that could be
further, and more widely, developed.

Requiring soft drink manufacturers to
utilize plastic recycled content will not
necessarily increase markets for
California recycled PET, as the plastic
now used for bottles is produced out-of-
state. However, California is a large
market player, and the State could
influence national recycled PET markets
through a California recycled content
policy.

It is important to consider the
appropriate role of the State in promoting
and developing recycled beverage
container material markets. Collection
and education are clearly appropriate
roles for government involvement and
funding. When the State moves into the
more competitive markets on the demand
side of recycling, defining a supportive
role for government is more complicated.
The State should strive to provide
targeted support in the areas that most
need it, and be careful not to aggravate
already tenuous competitive market
dynamics.

While the State should be concerned with
not interrupting the existing competitive
markets in the recycling industry, there
already exist strong market forces acting
against California’s recyclers, processors,
and end-users. Two such factors are
China’s trade and currency policies, and
the generally higher cost of
manufacturing in California. The Grant
Program provides the DOR with one
means to help level competition. For

Division of Recycling
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example, projects that make it easier for
California HDPE and domestic PET end-
users to compete with the Asian export
market may be an appropriate use of
grant funds. Similarly, encouraging
greater competition through the Grant
Program may help address market
barriers such as single-stream
contamination and low scrap prices.

While the State should not micromanage
recycled beverage container material
markets, it is appropriate to encourage
domestic use of recycled beverage
container materials. Some enlightened
processors are already considering long-
term business goals, and selling one-half
of their recycled beverage container
material domestically in order to
maintain business relationships with
domestic buyers. The other half of their
recycled beverage container material is
exported, with the high prices generating
a more immediate economic benefit.

Other relevant uses of grant funds are
new technologies and approaches that
can improve the quality or quantity of

California Department of Conservation

materials. Addressing the single-stream
issue is a good example. In this case,
public policy decisions have led
numerous communities to adopt a
recycling collection system that is less
costly on the front-end, but more costly
at the back-end, when the recycled
materials are used. The burden of
processing the material for viable end-use
markets falls further up the economic
value chain. Grant funds can help
alleviate the cost burden of processing
these materials on end-users.

Developing and maintaining markets for
California’s 900,000 tons of recycled
beverage container materials is a
challenging and ongoing process. There
are important roles for the State to play in
both the supply and demand sides of the
market equation. On the supply side,
improving the quality and quantity of
materials collected and processed are
appropriate State roles. Much of the
activity on the demand side will occur
naturally as part of the economic market
system, although the State can provide
careful targeted support to this effort.
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1. Division of Recycling’s
Market Development Program
for Recycled Beverage
Container Materials

The California Department of Conservation (DOC) conducts a variety of
programs designed to foster the wise use and conservation of energy, land, and
mineral resources. The mission of the Department is to protect public health
and safety, ensure environmental quality, and support the State’s long-term
economic viability in the use of California’s land and mineral resources. The
DOC manages several programs under the following six organizational units:

m Division of Recycling
m Division of Land Resource Protection

Office of Mine Reclamation

California Geological Survey
m Division of Oil, Gas, and Geothermal Resources

m State Mining and Geology Board.

The Division of Recycling (DOR) administers the California Beverage Container
Recycling and Litter Reduction Program (AB 2020). The State’s beverage
container recycling and litter reduction program is one of the higher-profile
activities of the Department, moving beverage container recycling into the
mainstream consciousness of Californians. In 2003, Californians recycled over
10.5 billion beverage containers.

The Division of Recycling, tasked with implementing AB 2020, has seven (7)
branches:
1. Administration provides management support and services for the Division

2. Certification Services performs tasks associated with certifying recycling
centers and processors

3. Policy and Analysis manages legislation, regulations, and data reporting by
program participants

4. Industry Services performs tasks associated with distributors, dealers,
beverage manufacturers, and convenience zones

5. Market Research determines scrap values, processing fees, and manages the
glass recycled content law, as well as programs to increase the use of recycled
beverage containers, including the Recycling Market Development and
FExpansion Grant Program

6. Community Outreach manages the grants and education programs

7. Audits and Investigations provides enforcement and is responsible for
ensuring that participants are complying with program requirements.



The remainder of this section provides
the following:

m Assembly Bill 2020 overview
m Market Research Branch activities

m Assembly Bill 28 and market development
grants

m Market analysis objectives
m Market analysis methodology.

A. Assembly Bill 2020 Overview

In 1986, the California State Legislature
enacted the California Beverage
Container Recycling and Litter Reduction
Act (Assembly Bill 2020, Chapter 1290,
Statutes of 1986). This program is the
only one of its kind in the nation,
providing a unique approach to beverage
container recycling legislation in that it
allows consumers to use both existing,
and new, recycling centers. The program
avoids formidable handling costs by both
retailers and distributors.

The broad goals of AB 2020 are to recycle
80 percent of the aluminum, glass,
plastic, and non-aluminum metal
beverage containers, and to reduce the
litter and waste of beverage containers
by providing incentives for consumers to
redeem and recycle. The program sets a
65 percent recycling goal for each
material type. In addition, the program
aims to make redemption convenient to
consumers and to make beverage
container recycling integral to the
California economy.

The program encourages development of
products made from recycled beverage
containers, creating and maintaining a
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profitable beverage container recycling
market for those materials recycled
under the program. This report is one
aspect of the DOR’s efforts to improve
markets for recycled beverage
containers.

To accomplish broad program goals, the
law establishes minimum refund values
on beverage containers, known as
California Redemption Value (CRV), and
mandates a convenient system whereby
consumers can receive this refund value
by redeeming their containers. AB 2020
also stipulates that each beverage
container material should pay for its own
cost of recycling. A processing fee is
assessed on a specific material when the
costs of recycling the material exceed the
material’s scrap value. This unique fee is
intended to internalize to container
manufacturers the cost of recycling each
beverage container material, and
establishes a link between container
manufacturers and the recycling industry.

In short, AB 2020 might be considered
four distinct programs, as follows:

m [t establishes a redemption value on all
beer, soft drink, wine cooler, water, sports
drinks, juices, coffee, and tea drink
containers. As of January 2004, the
redemption fee was 4 cents, or 8 cents,
depending on container size. The
redemption is paid by consumers when
they purchase a beverage, passed through
to the State, and returned to the consumer
when they return their containers to a
recycling center

m [t imposes processing fees on beverage
manufacturers, which are paid to



recyclers as processing payments to help
cover the costs of recycling

m It establishes a network of convenience
zone recycling centers

m It provides funds left over after program
expenses are paid that can constitute a
source of potential support for a wide
array of recycling-oriented initiatives,
including the new Recycling Market
Development and Expansion Grant
Program, the new Recycling Infrastructure
Loan Guarantee Program, and reducing
the amount of the processing fee paid by
beverage manufacturers.

B. Market Research Branch
Activities

The Market Research Branch within the
DOR is responsible for implementing
several diverse recycling programs. A
significant amount of resources are
required to implement numerous
economic aspects of the AB 2020
program, including determining
processing fees, scrap values, and
commingled rates.

The Market Research Branch also
focuses on market development and
promoting the use of recycled beverage
containers into new products. The
Market Research Branch administers the
glass recycled content and Quality Glass
Incentive Payment (QGIP) programs.
The Market Research Branch functions
as a “clearing house” for market
development information and technical
assistance. The Market Research Branch
performs research on market
development trends, new technologies,
and recycled content products; manages

the Market Connection, a directory of
recycled content dealers, retailers, and
manufacturers; publishes bulletins on
market development issues; and operates
a mobile exhibit trailer to promote
recycled content products.

The Market Research Branch administers
the new Recycling Market Development
and Expansion Grant Program (Grant
Program) and the new Recycling
Infrastructure Loan Guarantee Program
(Loan Guarantee Program). This market
analysis report provides market research
information for the Market Research
Branch, further improving DOR’s ability
to implement existing market
development projects and to operate
these two new programs effectively and
efficiently.

Market development is an important
component of the AB 2020 Program. It is
not enough to simply return beverage
containers to recycling centers. To close
the recycling loop, recycled beverage
containers must ultimately be used to
create new products. With over 10 billion
California containers recycled in 2003,
the need for markets is significant.

C. Assembly Bill 28 and Market
Development Grants

Assembly Bill 28 (AB 28), passed and
signed in 2003, made several significant
modifications to the beverage container
program, including:

m Increasing the CRV to 4 cents and 8 cents,
depending on the container size (from 2.5
cents and 5 cents, respectively)

Division of Recycling



m Revising the processing fee calculation,
based on the recycling rate, and requiring
the cost of recycling to be calculated
every two years

m Establishing a processing fee rebate for
manufacturers and a supplemental
processing payment for recyclers

m Increasing payments for handling fees to
$26.5 million per year

m Establishing the $10 million per year
Recycling Market Development and
Expansion Grant Program, and the $10
million Recycling Infrastructure Loan
Guarantee Account

m Increasing the amount of the Quality Glass
Incentive Payment to $30 per ton

m Requiring the DOR to review commingled
rate calculations.

Market Development Grants

Two new programs, the Grant Program
and the Loan Guarantee Program, added
as part of AB 28, will help return some
unredeemed program funds back to the
recycling industry. Together, the new
grant and loan guarantee market
development programs provide a
significant financial resource for
recyclers, processors, manufacturers,
and other interested parties investing in
beverage container recycling capacity
and market infrastructure.

The Recycling Market Development and
Expansion Grant Program provides $10
million per year, for four years, for
market development and expansion-
related activities that are aimed at
increasing the recycling of beverage
containers. Grant Program activities
include:
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m Research and development of collecting,
sorting, processing, cleaning, or otherwise
upgrading the market value of recycled
beverage containers

m Identification, development, and
expansion of markets for recycled
beverage containers

m Research and development for products
manufactured using recycled beverage
containers

m Payments to California manufacturers
who recycle beverage containers that are

marked by resin type identification codes
#3, #4, #b, #6, or #7.

The first fifteen (15) grants, a total of $10
million, were awarded in June 2004. The
projects reflect a range of organizations,
materials, and funding levels. Exhibit
1.1, starting on page 1-5, summarizes
these fifteen first-round grants.

Plastic Resin Codes

Abbreviation Number Name
PET #1 Polyethylene
terephthalate
HDPE #2 High density
polyethylene
PVC #3 Polyvinyl
chloride
LDPE #4 Low density
polyethylene
PP #5 Polypropylene
PS #6 Polystyrene
Other #7 Other (or

blended) resins
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EXHIBIT 1.1

Recycling Market Development and Expansion Grants - First-Round Funding, 2004

Amount
Organization Funded
1. Recycle America Alliance, LLC $§ 2,095,000
2. USA Waste of CA and Affiliated 1,874,000

Companies

3. Strategic Materials, Inc. 1,275,000
4. Arcata Community Recycling 981,340
5. Talco Plastics, Inc. 885,700
6. eCullet, Inc. 640,000
7. Glass Packaging Institute 484,000
8. Sunset Waste Paper, Inc. 455,707

Description

Relocation and upgrading of an existing
glass cullet production facility to increase
production capacity, improve vyield,
generate additional commodities,
reduce operating expenses, and to be
better suited for single-stream program
glass

Purchase and installation of new sorfing
equipment at seven MRF facilities and
infrastructure for single-stream
commercial and multi-family recycling

Purchase and installation of five optical
sorting machines to process small size
mixed cullet intfo a product for the
fiberglass or container industry; and
purchase and installation of fechnology
and equipment (dryers) for the
processing of mixed undersized cullet
info a quality feedstock for the fiberglass
industry

Capitalization of a processing line
capable of handling 30 tons per day of
recycled CRV containers and expansion
of facilities fo house this equipment

Purchase and installation of equipment
to increase post-consumer resin
production capacity for HDPE

Developing a pilot system for a large-
scale glass recycling production project
which will enable high speed automated
recycling of post-consumer glass into
furnace-ready, color-sorted cullet at very
low costs

Addressing deterioration of the cullet
supply through a partnership with three
municipalities to identify and promote
best practices, on-premises recycling,
and other innovative approaches to
optimize cullet collection quantity and
quality

Purchase and installation of optical
sorfing equipment for mixed glass from
curbside programs, allowing increased
sorting of plastics with more efficient
labor utilization and reduced trucking

(confinued on next page)
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EXHIBIT 1.1

Recycling Market Development and Expansion Grants - First-Round Funding, 2004

Organization

9. IMS Recycling

10. San Francisco Recycling &
Disposal

11. CA Waste Solutions, Inc.

12. Allan Company

13. Center for Environmental
Economic Development

14. Cold Canyon Processing
Facility

15.Sun Valley Paper Stock, Inc.

Amount
Funded

293,791

265,508

231,854

211,500

191,895

69,500

45,205

Description

Purchase and installation of three optical
sorting systems at the San Diego curbside
MRF to increase CRV recovery rates and
demonstrate technology so as to
promote use to other MRFs in the State

Purchase and installation of a Titus Fines
Recovery System to increase the volume
and quality of recycled glass material at
the single-stream curbside processing
facility, separating recycled glass from
other materials less than Ya inch in size

Purchase and installation of a Titus Fines
Recovery System to increase the volume
and quality of recycled glass material at
the single-stream curbside processing
facility in San Jose, separating recycled
glass from other materials less than ¥
inch in size

Matching funds for the purchase and
installation of two MSS optical sorting
systems at the Baldwin Park Facility to sort
glass processed in a single-stream
curbside processing facility, increasing
value of glass to end-users and reducing
glass residual waste

Creating demand for recycled container
glass in the existing brick and tile
manufacturers industry, and promoting
growth of artistic ceramic and glass
producer’s use of recycled cullet

Purchase and installation of a General
Kinematics De-Stoner to recover the
small and broken glass from residual at
the Cold Canyon (SLO) Processing
Facility

Matching funds for purchase and
installation of an Air Knife system to
detect and sort glass less than % inch, to
increase value of the material and result
in additional recovery of glass

TOTAL

$10,000,000
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What is Recycling Market Development? (oage 1 of 2)

Recycling market development is a phrase that has been widely used and broadly defined in the
recycling community as a catch-all term covering almost anything that has to do with the use of
recycled materials in new products. Public Resources Code, Division 12.1, Chapter 7, Section
14581(a)(10) defines recycling market development and expansion-related activities, for the
purposes of the Grant Program, to include but not be limited to (emphasis added), the following:

® Research and development of collecting, sorfing, processing, cleaning, or otherwise upgrading
the market value of recycled beverage contfainers

® |dentification, development, and expansion of markets for recycled beverage contfainers
® Research and development for products manufactured using recycled beverage containers

® Payments to California manufacturers who recycle beverage containers that are marked by resin
type identification code #3 through #7'.

The first and last options identified above address the supply-side of recycling markets, while the
middle two options address the demand-side of recycling markets. To clarify how recycling
market development fits within the Beverage Container Recycling Program, it is helpful to step
back and look at basic recycling market issues.

One approach, taken by the Commonwealth of Pennsylvania, is to consider anything that
supports a healthy recycling market as “recycling market development.” They define a healthy
recycling market as having:

® “Sufficient quantity and quality of secondary materials to meet demand, available at a price
buyers are willing to pay and sellers are willing to receive;

® Sufficient capacity for processing the secondary materials intfo a form usable as feedstock;

® Manufacturing capacity adequate to absorb the processed material and produce recycled
products; and

® Final product demand adequate to absorb the recycled products at a price profitable to the
manufacturer.” (R.W. Beck, ES-2)

This definition is appealing because it adds a functional aspect to the definition, linking a
particular recycling market development activity with a distinct market-related purpose. The first
three Grant Program criteria fall within the first three Pennsylvania definitions. The four aspects
that make up a healthy recycling market, defined above, are essentially: (1) quantity and quality
of supply; (2) processing capacity; (3) manufacturing capacity; and (4) product demand. A
wide range of activities fall within these four areas. In fact, it might be easier to define what is not
recycling market development, rather than defining what is recycling market development.

Generally, collection of recycled materials, at least at the point of generation, is not considered
recycling market development. Thus, collection programs, collection bins, promotions at
recycling centers to attract customers, and curbside collection programs, are not considered

(continued on next page)

' This final option is basically a special category that deals with collection/recycling of specific materials
(plastics #3 to #7), and is not something that would traditionally be considered recycling market
development.

Division of Recycling
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What is Recycling Market Development? (page 2 of 2)

recycling market development. Within the Division of Recycling, these activities traditionally falll
under the Community Outreach Branch’s Competitive Grant Progrc:m.2

Once the line is crossed over into usability of the material (quality), and using the material, it
becomes recycling market development. Thus, projects that improve the quantity or quality of
supply - getting more usable, or more valuable, material out of what has already been
collected, should be considered recycling market development. Projects that fall into this
category include improved sorting and processing fechnologies and practices.

The second recycling market development category, increasing processing capacity, is closely
related to increasing quantity and quality of supply. It includes projects that improve an entities’
ability to handle a material, including expansion of processing capacity. These types of projects
are considered a supply-side activity - increasing the amount of high quality material that is
available for end-users.

The “traditional” recycling market development projects are those that directly promote the use
of recycled materials as a feedstock in the manufacture of new products. In this case, the
support of these uses can include both research and implementation of; product development;
feedstock conversion; manufacturing equipment to utilize recycled materials; and capacity
expansion for utilizing recycled materials. Options for government support are varied, and could
range from direct funding and fechnical assistance, to indirect support enabling an end-user to
move ahead on a project, such as permitting assistance. Whether an indirect activity is included
in the definition of recycling market development will depend on the preferences of the agency
involved.

A final category of recycling market development is supporting demand for products made with
recycled material, tfraditionally known as “buy recycled” programs. Education, procurement
requirements or preferences, advertisesment, and outreach activities are typically used to
promote buy recycled. Buy recycled is an indirect, but sfill important, component of recycling
markets. It was particularly important when products made with recycled materials first came
into the marketplace, but is somewhat less critical today, now that many products containing
recycled content are part of mainstream markets.

In weighing the merits of one recycling market development project over another, it is necessary
to consider, for the material in question, where market support is most needed. Each material
operates under a unique, and dynamic, set of market conditions, and market problems. The
most successful recycling market development projects will specifically address those conditions
and problems, and may noft fall neatly intfo a definition of recycling market development.

? Recycling market development is often considered a “demand-pull” activity, involving actions that
stimulate materials demand and increase the volume of activity in the market for those materials. There
are many supply-side activities that are also considered market development, particularly those involving
improving the quality of what is collected. Typically, collection activities are not considered to be recycling
market development. This distinction is clouded, however, when considering materials for which there is
inadequate supply. When supply of a recycled material is a limiting factor, promoting the supply (i.e.
collection) of that recycled material could be considered an appropriate recycling market development
activity. For example, given current recycled beverage container market conditions in California, acfivities
to improve the supply of aluminum and HDPE (i.e. increased collection of those materials) could be
considered appropriate market development activities. On the other hand, increasing the collection of a
material simply for the sake of collection, with no known market, would not be.

California Department of Conservation




The primary focus of grants awarded in
the first round of the Recycling Market
Development and Expansion Grant
Program was glass materials, and
addressing issues of the reduced quality
of the glass stream from single-stream
curbside. Eleven of these fifteen grants
were directed at glass, with ten of those
specifically focused on sorting
technologies (purchasing technologies
and, in one case, developing
technologies). Two additional grants
were for equipment to sort CRV
containers in general from single-stream
curbside programs. One grant was to
provide sorting for mixed curbside, and
one grant directly addressed increasing
the use of plastic.

The bias toward glass materials in the
first round of grant funding may in part
result from the relatively short timeframe
for the first-round grant application that
favored off-the-shelf grant proposals.
Most of the glass grants (all but two)
were for the immediate purchase of
previously tested equipment for sorting
or processing materials. One grant
promoted the large-scale implementation
of a new glass sorting technology
currently in the pilot plant phase, and one
grant promoted feedstock conversion to
recycled glass.

A related program, the one-time
allocation of $10 million into the
Recycling Infrastructure Loan Guarantee
Account, will allow the DOR to issue loan
guarantees for capital expenditures for
new recycling infrastructure located in
the State. To qualify, projects must add

recycling capacity, result in
remanufacturing and reuse of beverage
containers into new products, and
comply with all applicable laws and
regulations.

D. Market Analysis Objectives

The primary objective of this market
analysis is to provide the DOR with a
better understanding of recycled
beverage container material markets and
industry participants involved in
beverage container markets, and how
investments through grant funds may
impact competitive forces in the industry.
This market analysis information is
integral to helping direct grant funding
that will provide assistance to the
industry overall, as compared to only a
specific industry participant. The DOR
can use the results of this market analysis
to help focus and direct future rounds of
funding for the Recycling Market
Development and Expansion Grant
Program.

The analyses of issues, players, and
assessments of markets for all ten
beverage container material types —
aluminum, bi-metal, glass, and plastics
(for up to seven different resin types) —
allows the DOR to select those grants,
from among the many qualified
applications, that can most effectively
promote recycling in the State, and that
will provide the greatest benefits to the
State’s recycling program.

Division of Recycling
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E. Market Analysis Methodology

This market analysis report represents a
compilation of information and data from
well over one hundred fifty different
sources. The 2004 research effort began
with an extensive review of secondary
literature on beverage container
materials and markets, including trade
journals, reports, and Internet resources
from government agencies, industry, and
trade associations. This secondary
research was supplemented by over
twenty-five key interviews with
knowledgeable industry experts. The
objective of the interviews was to further
expand on the secondary research, and
identify core issues, opportunities, and
barriers related to each beverage
container material market.

The information gathered from all these
resources was compiled, reviewed, and
analyzed to develop this market analysis.
After an overview of beverage container
sales and collection in California
(Section 2), two separate report sections
focus specifically on market conditions
(Section 3), and specific
recommendations for the grant program
going-forward (Section 4).

California Department of Conservation

Following these four report sections are
six appendices:

® One appendix for each of the four major
beverage container material types:

e Aluminum (Appendix A)
e Glass (Appendix B)

e PET (Appendix C)

e HDPE (Appendix D)

m Appendix E discusses the remaining
minority materials (plastics #3 to #7, and
bi-metal)

m Appendix F identifies public agencies
and key players in beverage container
material markets.

Finally, following the appendices,
References provides a list of references
by report section and appendix, and a list
of interviews.

Direct quotes are cited throughout the
report. With the exception of a few
tables that relied on a single source,
other sources are not directly cited, but
are included in the references for each
report section or appendix.

The importance of confidentiality issues
was recognized in the report, particularly
as related to quantities of materials
bought and sold. While key market
players are identified, individual
quantities of materials are aggregated. In
addition, competitor-specific information
from the interviews is not cited; however,
interviewees and the materials they
discussed are listed in the references.



2.

Number of Containers

Beverage Container
Sales and Collection

Californians consume almost 20 billion CRV beverage containers' a year. This
report evaluates markets for the ten recycled beverage container materials:
aluminum, glass, PET, HDPE, PVC #3, LDPE #4, PP #5, PS #6, Other #7, and bi-
metal. While these ten materials comprise only approximately three percent, by
weight, of the total California waste stream, they are far more significant, in
terms of public policy, resource conservation, and recycling, than this small
percentage indicates.

Beverage containers are a high container number, high turn-over, and high
visible profile commodity. On average, every Californian consumes 542 CRV
beverage containers per year, recycles 298 containers, and throws away 244
containers. Chart 2.1, below, illustrates the total number of beverage
containers sold, recycled, and disposed in California in 2003. The chart also
illustrates that for plastics (particularly PET), far more containers are disposed
than recycled.

CHART 2.1

Beverage Containers Sold, Recycled, and Disposed, 2003
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' Throughout this report, the term “beverage containers” applies to CRV beverage
containers as defined by the AB 2020 Program.
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In addition to their large container
numbers, beverage containers have an
extremely high turnover rate. Perhaps
the only other consumer product
Californians use on a daily basis in
comparably high numbers is paper, and
even paper does not typically have as
rapid a turnover rate as beverage
containers. Consumers may be finished
with a beverage container within minutes
of purchasing it.

From a material consumption and
resource conservation perspective,
beverage containers represent an
extremely high turnover use of resources,
particularly when they are disposed.
However, recycling beverage containers
helps to recapture the material and
extend the lifecycle use of the container.

Finally, beverage containers are a high
visible profile commodity. They exist
almost everywhere in almost all public
places. It is hard to find a public setting
where beverage containers are non-
existent. Very few other specific
categories of solid waste have this high
of a visibility characteristic.

Chart 2.2, on the following page, shows
the number and weight, in tons, of CRV
beverage containers recycled in
California for 2003. For aluminum, which
is very light weight, the tons recycled are
far lower than for glass, and just slightly
higher than for PET, but the number of
aluminum containers recycled is several
times more than both glass and PET.
Glass has very high tonnage, and a
relatively low number of containers
recycled; in fact, the weight of all other
recycled materials combined does not

California Department of Conservation

Measurement Units of Containers

This report uses three different metrics for
measuring containers:

1. Number of containers
2. Tons
3. Pounds.

Number of containers is used in
discussions of container sales, as that is
the typical unit of measure for sales data.
CRV recycling rate data is also based on
number of containers recycled and sold.
Recycling data is reported to the DOR in
weight (fons and pounds), and is then
converted using statistically determined
container per pound figures for each
material type. The containers-per-pound
conversions only apply fo containers
recycled; there is no conversion from
container count to pounds for the
number of containers sold.

With the exception of the recycling rate
data, once recycled, most market
discussions are in terms of weight, either
in United States tons or pounds. Glass
data is typically reported in tons,
because the material is so heavy. Plastic
and aluminum data is typically reported
in millions of pounds when discussed af
the statewide level, although aluminum
data may be reported in tons as well’.

equal the weight of recycled glass. PET
accounts for more recycled containers
than glass, but far lower tonnage. HDPE
is low in both number of containers and
tonnage.

> National and international reporting
standards for aluminum use metric tons;
however, these figures have been
converted to U.S. tons for this report. A
metric ton is equivalent to 2,205 pounds.




CHART 2.2

Comparison of Number of Containers and Tons of Beverage Containers Recycled, 2003
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The remainder of this section provides a
quantitative discussion of four topics that
directly, or indirectly, impact markets for
recycled beverage container materials:

m Beverage consumption
m Market shares by material type
m Types of recycling centers

m Program participant shares.

This discussion focuses on the three
major beverage container material types:
aluminum, glass, and PET.

A. Beverage Consumption

The beverage industry, like any other
consumer-retail industry, is undergoing
continuous change. Recycling must
generally follow the evolution of the
beverage industry, change that is sparked
largely by marketing, consumer demand,
and lifestyle dynamics, and not
necessarily environmental concerns.
Prior evolutionary beverage industry
changes to which consumers and
recyclers have adapted include:

m Introduction of the aluminum can and
replacement of steel cans with aluminum

Division of Recycling
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m Replacement of refillable glass bottles
with aluminum, plastic, and single-use
glass

m Introduction of the two-liter PET soda
bottle

m Introduction of single-serve PET soda
bottles’.

More recent evolutionary changes, to
which consumers and recyclers have yet
to fully adapt include:

m Expansion of bottled water, particularly
single-serve bottled water in PET

m Popularity of “new age” drinks, including
sports drinks, ready-to-drink teas and
coffee, and energy drinks in a diversity of
containers

m Introduction of new beverage container
types and sizes

m Increasing beverage consumption away-

from-home.

The beverage industry is now much more
diverse than it was at inception of the AB
2020 Program. At the beginning of the
program, there were large amounts of
beer and soda in aluminum, a small
amount of soda in glass and PET, and
beer primarily in glass. Although they
weren’t included in the AB 2020 Program,
there were very few additional beverage
types available in stores — some fruit
drinks, sports drinks, and bottled waters,
all small niche markets.

® For single-serve PET, one could argue that
recycling is still adapting, at least at the
consumer level.

California Department of Conservation

Today, the array of beverages and
containers is staggering. Beverage
manufacturers are increasingly seeking to
package new and innovative drinks in
different containers. A recent editorial in
Beverage World emphasized the
transformation in the industry, stating,
“it’s not your father’s beverage industry
anymore” (Bellas, p.20). Trendy new
drinks targeted toward health-conscious
consumers include vitamins and other
supplements, for example. These
beverages are not put into traditional
aluminum cans or PET bottles. These
non-traditional containers are
characterized by unique colors, shapes,
sizes, and often material types.

While many new beverage products don’t
survive long-term, with only 20 percent
lasting more than three years, “packaging
innovations are more likely to drive
sustainable growth” (Foote, p.47). Thus,
we should expect beverage container
packaging to continue to increase in
diversity, which means that recycling
must accommodate to changes that may
reduce recyclability (e.g., barriers,
handles, and film covering) and continue
to confuse the consumer about what
exactly can be recycled.

For a recycling industry that relies on
high-volume commodities, and that only
relatively recently has commercially
incorporated PET and HDPE recycling,
the diversity of beverages is difficult to
assimilate. Similarly, for consumers, who
were getting accustomed to recycling
their beer, soda, and HDPE milk jugs, the
diversity of containers adds a layer of



confusion and contributes to a more
apathetic attitude towards recycling.

Below are described beverage
consumption trends in California (based
on the Pacific region") for six key
beverage categories (bottled water, soft
drinks, beer, fruit beverages, sports
drinks, and ready-to-drink tea). Beverage
consumption provides an indication of
likely trends in beverage container
markets and what is available for
recycling.

Bottled Water

m The most dynamic beverage in the market
today is non-sparkling bottled water. Total
gallons had been increasing in double digits
through the late 1990s, and continued at 12
percent in 2002. In 2003, the total gallons
increased only 6.7 percent, perhaps
indicating a saturation of the market (or in
response to cold weather). Per-capita
consumption of water in the Pacific region
(both sparkling and non-sparkling),
increased from 32.8 gallons per person in
2001, to 36 gallons per person in 2002 and
2003 — passing soda in per-capita

* The Pacific region includes California,

Oregon, Washington, Hawaii, and Alaska.
By population, California makes up just over
75 percent of the Pacific region. Pacific
region beverage consumption was
multiplied by California’s population ratio to
obtain an estimate for California
consumption figures discussed here. (The
data used here is from Beverage World's
Annual Beverage Market Index, in the May
and June issues of 2003, and 2004.)

consumption’. More recent state-specific
per-capita data shows California as the
number-two bottled water state, behind
Arizona, with California consuming 46.5
gallons of bottled water per person in 2003.
This is more than twice the national per-
capita figure of 22.6 gallons. Nationally, per-
capita consumption has risen dramatically
from 11.5 gallons in 1994. The predominant
container for bottled water is the single-
serve PET container, although there is a
large size variation and some color variation
(i.e., the light blue bottle). In addition, there
are some waters in specialty glass bottles,
primarily blue and green, and one-and two-
gallon HDPE water jugs.

Soft Drinks

m Soft drinks sold in containers have been

stable each of the last three years. Per-capita
consumption in California is just over 34
gallons per year, and total packaged soft
drinks have increased by 2 percent each of
the last two years. This category appears to
be relatively stable, in terms of overall
consumption. There are some innovations
in container types — for example, small (8-
0z.) or narrow aluminum cans, specialty
sodas in unique glass containers, and the
increasing trend toward smaller single-serve
soda in PET. There is shifting as well in the
size of PET soda containers, with some
smaller, less than 16-0z. containers coming
into the market. However, the dominant

California (and Pacific) consumption
patterns are quite different from national
patterns, as might be expected. While per-
capita bottled water surpassed soda in the
Pacific region, nationally, bottled water is
well behind soda, at only 22.6 gallons per
person as compared to soda’s 563.8 gallons
per person.
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plastic container size over the last four years
has remained the 20-o0z. container, which
accounts for over one-half of PET soda
container units.

Beer

m Total gallons of beer in containers increased
5 percent in 2002, and only 1 percent in
2003, however, per-capita consumption is
dropping gradually, from 19.3 gallons in
2001, to 19.0 gallons in 2003. Like soda, this
is a relatively stable category in terms of
consumption. Packaging trends include the
PET beer bottle, in use primarily at sporting
venues, the individual keg, and the re-
sealable aluminum bottle, which is being
introduced by Pittsburgh Brewing Company,
and could make its way to California shortly.
Some analysts expect that beer in PET will
increase over time as younger people, who
are already used to drinking beverages in
plastic, enter the beer drinking market.

Fruit Beverages

m Fruit beverages are a much smaller, though
not insignificant beverage category. Per-
capita consumption has been stable the last
few years at 13.4 or 13.5 gallons per person.
There was a 3 percent increase in overall
consumption between 2002 and 2003. This
is an area with some growth, and more
likely a diversity of containers as compared
to the higher-volume soft drink, beer, and
bottled water beverages.

Sports Drinks

m The sports drinks category appears to be
growing gradually in California, with per-
capita consumption increasing from 2.3
gallons in 2001, to 2.5 gallons in 2003.
Overall consumption has risen each year,
with a large jump of 7 percent in 2003. This
category is packaged primarily in PET,
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although there are some specialty sports
drinks in other plastic resin types such as
PVC, and some new “energy” drinks in
aluminum bottles. Resin manufacturers are
expecting continued double-digit growth in
PET use in this sports drink category.

Ready-to-Drink Tea

m Ready-to-Drink (RTD) Tea is a “new age”
beverage that appears to have reached its
growth potential, at 2.1 gallons per person,
each of the last three years. Container types
in this category include glass, plastic, and
metal (aluminum and bi-metal).

Future Growth and Material Impacts

The future growth categories in the
beverage industry are likely to fall into
three key areas, with the greatest
increase in PET sales, as follows:

= Bottled water — primarily PET, with
some glass

m Sports drinks - primarily PET, with
some aluminum cans and other plastic

resins

m “New Age” drinks — a mix of container
types, PET, glass, and aluminum bottles
and cans.

For the three key materials (aluminum,
glass, and PET) in the AB 2020 Program,
there are several key outstanding market
questions that will only be answered over
time. The following three market
material issues will impact future
recycling markets:

® Aluminum can shipments have been stable
at about 100 billion cans per year nationally.
Will innovations such as the small aluminum
can, and the aluminum bottle, increase sales
of this more-recyclable material?



m Glass maintains a relatively stable role in the
program and beverage container markets,
the staple being beer bottles. Can glass
continue to hold its own market share
against the other two main container types?

m For several years now, PET has been the
greatest growth category for beverage
containers, by far. Will this PET growth
continue at the high levels or taper off? Can
PET recycling ever catch up to the annual
increase in PET sales?

Two material related market changes that
impact recycling, and thus the quantity of
materials going to market are the bottled
water trend, and the increasing
consumption of beverages away-from-
home. Both of these issues are discussed
below.

Bottled Water

The single greatest impact on beverage
container consumption and recycling
over the last ten years is bottled non-
sparkling water. In the United States in
2003, consumers spent more than $8.3
billion (wholesale) on bottled water.
California consumes more than its share
of bottled water, about 26 percent of the
national total, equivalent to $2.16 billion
wholesale, and over 1,650 million gallons,
or about 46.5 gallons per person, per
year. Nationally, bottled water
consumption has increased by over ten
percent a year almost every year since
1996, and after a peak increase of over 13
percent in 2002, finally slowed to a 6.7
percent increase in 2003.

The growth in bottled water consumption
coincided with the addition of new

beverages to the AB 2020 Program,
including bottled water. The majority of
the almost 2 billion additional PET
containers in the program between 1999
and 2000, and the continued growth in
PET containers sales, can likely be
attributed to bottled water.

Away-from-Home Consumption

One of the most commonly cited reasons
for the drop in beverage container
recycling rates is the increased
consumption of beverages away-from-
home. While historical figures for growth
in immediate or away-from-home
consumption were not available,
Beverage World predicts that the overall
growth rate for “immediate consumption”
beverages will increase 13.5 percent a
year between 2002 and 2007, and
immediate consumption of bottled water
will increase 14 percent. Per-capita, the
estimated number of gallons consumed
away-from-home in 2002 was 60.9,
equivalent to 390 20-o0z. containers per
year, or $15.59 in CRV per person.

The number of containers consumed
away-from-home is significant.
Extrapolating downward from the United
States immediate consumption figures for
the major beverage types, and adjusting
them to California consumption (specific
to each beverage type), and further
estimating the number of containers per
gallon for each beverage type, we
estimate that over 8 billion beverage
containers sold in California in 2002 were
for immediate consumption, or about 44
percent of beverage containers sold. This
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figure is conservative, because the
Beverage World figures are based on
single service purchases in outlets such
as convenience stores. They do not
calculate the water, sports drinks, soft
drinks, and others, that are purchased in
cases by the consumer, taken home, and
then taken from the home for
consumption.

With almost one-half of California
beverage consumption taking place away-
from-home, and the growth rate expected
to increase at a significant pace, the
continued emphasis on recycling these
containers is warranted. Recycling
containers away-from-home requires

three challenging conditions: a
heightened awareness of what containers
can be recycled, a willingness to try to
recycle them, and a reasonably
convenient recycling option.

B. Market Shares by Material Type

The market share, in terms of numbers of
containers sold for the three major
material types in the program, have
shifted dramatically since the early years
of the program. Chart 2.3, below,
illustrates the percentage of beverage
containers sold (by container count)
since 1990.

CHART 2.3

Percent of Beverage Containers Sold

California Beverage Container Market Shares, 1990 to 2003
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Aluminum shares increased (partly at the
expense of glass) between 1990 and 1994,
to a high of 75 percent. Glass dropped
during those years from 24 percent of
sales to 20 percent, probably as most of
the remaining glass soda bottles switched
to aluminum cans. PET in those years
was growing gradually, but only reached
5 percent of sales by 1994, when the
single-serve PET bottle was introduced.
PET began a steady increase, and was at
10 percent of the market in 1999. The
growth in PET came at the expense of
aluminum, which dropped down to 70
percent in 1999. Glass, meanwhile, was
steady at 19 or 20 percent.

Beverage shares in the program took a
drastic shift in 2000 with the introduction
of water, sports drinks, and other
specialty beverages to the program. The
share of PET doubled, to 20 percent in
2000, and has continued to grow to a high
of 29 percent in 2003. The PET growth
has come in part at the expense of
aluminum and glass, and also as a result
simply of the increase in sales of
beverages such as bottled water and
sports drinks that are primarily in PET.
Aluminum dropped to only 58 percent of
the market in 2000, and has continued to
decline, to 50 percent of the beverage
containers sold in 2003. Glass, the most
stable container in the program, has
dropped from 20 percent in 2000, to 18
percent in 2003.

The share of beverage containers sold
has a large impact on the share of
beverage containers recycled. Chart 2.4,
on the following page, illustrates the
percentage of beverage containers
recycled (by container count) over the
last 14 years. As the share of aluminum
containers sold decreases, so does the
aluminum recycling share.

Similarly, the share of PET containers
recycled increases with increases in PET
sales, but at a slower rate. For recyclers,
the economic impacts of these trends are
significant. Aluminum is the one material
type without a processing fee, and with a
positive revenue source (scrap value). As
the amount of aluminum recycled
decreases, and the cost of recycling
aluminum increases, recycling center net
revenues would be expected to decline.
Further, as PET volume increases, overall
recycling center costs will similarly
increase, without a comparable increase
in revenues. For recycled beverage
container material markets, there is less
of the most easily, and most
economically, recycled material
(aluminum) available, and more of the
primary material (PET) without end-use
markets in California. The end result of
these industry trends is an increasing
dependency of overall recycling markets
on export.
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CHART 2.4

Percent of Beverage Containers Recycled
California Beverage Container Market Shares, 1990 to 2003
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Table 2.1, on the following page, Recyclers also received a processing
illustrates the extent of change in payment for CRV PET, as shown.

traditional recycler profits as the share of ] o
materials shifted from aluminum to PET ~ 1he Net Profit by Material is equal to the

between 1999 and 2002. This example is scrap value (plus processing payment for
PET), minus the cost of recycling. In this

simplified statewide analysis, traditional
recyclers made almost $10 million less on
aluminum in 2002, compared to 1999.

For PET, recyclers’ losses on PET were
slightly greater in 2002 as compared to
1999. Combining the two materials,
recyclers made $10 million less in 2002
than in 1999, a direct result of the shift of
volume from aluminum to PET. When
comparing the profit on a combined
aluminum and PET per ton basis,

based on recycling volumes for
traditional recyclers only. There was a
significant overall shift of aluminum
volume downward, and PET volume
upwards. The total costs were calculated
using the statewide weighted average
costs to recycle (with reasonable
financial return). Statewide average
scrap prices for aluminum and PET were
used to determine the Scrap Revenues.
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TABLE 2.1

Example Comparison of Traditional Recycler Relative Costs
and Revenues for CRV Aluminum and PET, 1999 and 2002

Recycling
Recycling Costs with Processing Total Net Profit Per
Material Volumes Financial Scrap Payment Profit by Net Profit Combined

Type (Tons) Return Revenues Revenues Material by Year Ton*

1999 | Aluminum 81,578.29 | $29,663,498 | $75,348,972 | $ - _ | $45,685,474 1999 1999
2002 | Aluminum 72,296.63 31,061,524 | 66,876,552 - _ | 35815028 $44,352,094 $428.53

1999 PET 21,919.31 13,140,846 1,341,023 10,466,442 | (1,333,380) 2002 2002
2002 PET 33,462.53 16,459,215 2,928,975 12,001,322 | (1.528,917) $34,286,110 $324.19

* Combined tons equals aluminum plus PET fons.

recyclers made only $324 per ton on the
two materials in 2002, over $100 less than
in 1999.

Now two years later in 2004, the negative
market shift impact on recyclers
continues. While there are some positive
developments, they are outweighed by
the negative factors. On the positive side,
PET scrap prices have increased. On the
negative side, aluminum volumes
continue to decrease relative to PET, and
PET processing payments decreased.
The net result from a recycler’s
perspective, is even greater downward
pressure on profits.

C. Types of Recycling Centers

To provide for convenient recycling
alternatives, AB 2020 established a
network of recycling centers located at
supermarket sites, in addition to the
existing “old-line” recycling centers.
There currently are approximately 1,200
convenience zone recycling sites in the
State and over 700 traditional recycling
centers. Chart 2.5, on the following
page, illustrates the number of recycling
centers of all types in the State. Curbside
programs, were virtually non-existent in
1986, but number over 500 programs
today. The shift toward increased
curbside recycling, along with changes
within the curbside industry, has had
significant impacts on the quality of
recycled material and markets for
beverage container materials.
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CHART 2.5

Types of Cerlified Beverage Container Recycling Centers and Processors, 2004
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D. Program Participant Shares

The DOR tracks the percent, by
redemption weight, of beverage
containers recycled by each recycler
type. The recycler types include:
m Traditional buyback centers
(Traditional RC)
m Supermarket recyclers, with and
without handling fees (SS)

m Curbside programs (Curbside)

m Combined category — collection
programs (CP), drop-off programs (DP),
and community service (CS) programs.
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Table 2.2, on the following page, shows
that participant shares vary significantly
between the four major program material
types. Over the last three years, there
has been a general, but slight, decrease in
recycling at traditional buy-back centers
for all materials except HDPE. Over the
last three years, slightly more glass is
being collected at curbside centers, and
more aluminum and PET is being
collected at supermarket recyclers.
HDPE is the one container type for which
a majority is collected at curbsides,
although this number has been dropping,



TABLE 2.2

Percent of Beverage Containers Recycled (by weight) by Recycler Type, 2001 to 2003

Aluminum CRV
Traditional RC
SS Handling Fees
SS Non-Handling Fees
Curbside
CP/DP/CS
Glass CRV

2001
65%
19%

7%
7%
2%

2002
63%
20%

8%
7%
2%

2003
62%
20%

9%
7%
2%

Traditional RC
SS Handling Fees
SS Non-Handling Fees
Curbside
CP/DP/CS
PET CRV

50%
12%
7%
27%
4%

48%
13%
7%
28%
4%

47%
13%
8%
29%
4%

Traditional RC

SS Handling Fees

SS Non-Handling Fees
Curbside

CP/DP/CS

46%
15%
7%
27%
5%

44%
16%
8%
27%
5%

44%
16%
9%
27%
5%

HDPE CRV
Traditional RC
SS Handling Fees
SS Non-Handling Fees
Curbside
CP/DP/CS

Total CRV*

17%
6%
3%

65%
9%

19%
7%
4%

64%
6%

22%
7%
5%

59%
8%

Traditional RC

SS Handling Fees

SS Non-Handling Fees
Curbside

CP/DP/CS

57%
17%
7%
16%
3%

55%
18%
8%
16%
3%

54%
17%
9%
16%
3%

* Total CRV includes aluminum, glass, PET, HDPE, plastics #3 to #7

, and bi-metal.
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probably as more consumers are aware Table 2.3, below, shows an estimate of
that there is now CRV attached to some the potential for additional recycled
HDPE containers. beverage material capture from curbside.
In Table 2.3, we estimate a conservative
10 percent new capture rate, or estimate
10 percent as the additional number of
containers that could potentially be
captured through both improved curbside
collection and curbside processing. For
aluminum, the result is an additional 46.8
million aluminum containers recycled, an
amount that could increase the aluminum
recycling rate 0.5 percent.

The shares for each material collected by
curbsides has market implications, as
curbside materials, particularly those
from single-stream programs, are more
contaminated. The level of
contamination, in turn, affects
marketability.

TABLE 2.3

Potential for Additional Capture of Curbside Containers by Container Type

Change in CRV

2003 Curbside 10% New Capture Recycling Rate

Curbside Share 7%
Containers 467,764,758 46,776,476 0.5%
Pounds 15,964,668 1,696,467
Curbside Share 29%
Containers 499,683,916 49,968,392 1%
Pounds 267,210,650 26,721,065
PET
Curbside Share 27%
Containers 525,728,939 52,572,894 1%
Pounds 46,940,084 4,694,008

wore
Curbside Share 59%
Containers 104,093,740 10,409,374 2%
Pounds 22,629,074 2,262,907
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For glass and PET, the curbside
collection figures are much higher, 29
percent and 27 percent respectively.
Using the same calculation, Table 2.3
shows the impact of capturing an
additional 10 percent of the existing
curbside volume through improved
sorting and other technologies. The
result would be an increase in the
recycling rates for both glass and PET of
1 percent. Many of the first-year
Recycling Market Development and
Expansion Grants are directed at
capturing this glass stream.

For HDPE, the curbside share is even
higher, 59 percent, and the resulting
increase in the recycling rate with an
additional 10 percent of curbside material
captured, would be 2 percent. All these
recycling rate increases are relatively
small, but they show the potential for
increased capture of recycled beverage
container materials. Of course, once the
material is captured, the issues of quality
and marketability remain.
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3. Market Condition

The status of beverage container material markets in California is highly
material-specific. Markets for each of the four major material types — aluminum,
glass, PET, and HDPE — operate independently of one another. Markets for each
beverage container type have unique characteristics, problems, and
opportunities, which are briefly summarized in this section. This section draws
upon detailed research and analysis of the four major material types. This
research is presented in Appendices A through D.

In addition to being material-specific, market conditions for recycled beverage
container materials are highly dynamic. Over the eight months during which this
report was being written, plastic resin prices at all levels sky-rocketed:

m Bales of recycled HDPE were selling for about 23 cents per pound in July

2004, and as high as 28 cents per pound in February 2005, compared to a
historical average of about 14 cents per pound

m Natural post-consumer HDPE flake increased from 30 cents per pound in
summer 2004 to 46.5 cents per pound in early February 2005, and both prices
are much higher than the historical average of about 25 cents per pound

m Natural dairy grade virgin HDPE increased from 54.5 cents per pound to 69.5
cents per pound during that same time period, and again both prices are
much higher than the historical average of about 40 cents per pound

m Bales of recycled PET were selling for 16 cents per pound in July 2004, and
23 cents per pound in February 2005, both high above prices in 2001 and 2002
that were around 10 cents per pound

m Clear post-consumer PET pellets increased somewhat less, from 57.5 cents
per pound to 59 cents per pound, however the historical average over the last
few years was only about 45 cents per pound

m PET virgin bottle grade resin increased from 56 cents per pound in July 2004
to 82 cents per pound in February 2005, compared to a historical average of
about 55 cents per pound.

These price changes in the plastics industry result in significant market impacts
for both virgin and recycled plastic markets. Manufacturers that might have
previously avoided recycled plastic are now seeking it out because they cannot
afford to make their products with 100 percent virgin feedstock. Plastic
reclaimers now find themselves in a sellers’ market, as compared to their usual
position, squeezed between processors and end-users and struggling to make a
profit. Similarly, recyclers find themselves in a positive state of affairs, with
strong markets and high prices. One of the biggest problems in early 2005 is
finding enough recycled plastic to meet the demands of end-users that are
scrambling to keep their costs down.

While these plastic market conditions are expected to last into 2005, it is
important to remember that markets are cyclical. These high prices will not last.
Manufacturers and reclaimers can enjoy the up-cycles, but they must also be
able to weather the down-cycles. In late 1996 and early 1997, clear post-
consumer PET pellets were only about 25 cents a pound, and virgin bottle-grade
PET was 44 cents per pound, both around one-half what they are selling for
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today. With a large volume of new virgin
capacity expected to come on-line in
2006, combined with softening demand
for recycled PET by China, prices for
both virgin and post-consumer PET will
likely drop. HDPE markets are also
planning for a large influx of virgin resin
capacity over the next few years, with
similar price declines expected.

Table 3-1, below, provides an overview
of supply and demand in 2003 for the four
major beverage container material types.
The remaining six beverage container
material types — the five plastics (PVC #3,
LDPE #4, PP #5, PS #6, Other #7), and bi-
metal — make up only 0.05 percent of the
beverage container material market, and
are discussed in Appendix E.

TABLE 3-1

California Recycled Beverage Container Materials, Current Supply and Demand, 2003

CRV
Beverage Total Current Current Current
Containers Recycled Cadllifornia Out-of-State Export California
Recycled Containers* Consumption  Consumption Consumption | Consumption
(tons) (tons) (tons) (tons) (tons) Share
Aluminum 114,033 114,891 - 114,891 Limited 0%
Glass 460,708 616,509 616,509 - Limited 100%
PET 86,926 98,329 - 29,000 69,329 0%
HDPE 19,177 53,339 22,339 15,000 16,000 42%

* CRV + Non-CRV containers
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Table 3-2, below, provides estimates of Chart 3.1, on the following page, show
California and domestic demand potential = the statewide average scrap values

for each of the four major material types. (provided by processors, except for
Table 3-3, following Table 3-2, and aluminum) for the last five years.

TABLE 3-2
California Beverage Container Materials, Potential Supply and Demand, 2003

Out-of-State

In-California Domestic
Demand Demand Total Demand CRV Recycling
Total Potential for Potential for Potential for Difference Rate Required
Recycled California California California from Current to Meet
Containers*® Materials Materials Materials Supply Potential
(tons) (tons) (tons) (tons) (tons) Demand
Aluminum 114,891 -— 165,000 165,000 50,109 100%
Glass 616,509 855,000 -—- 855,500 238,991 71%
PET 98,329 - 66,000 66,000 (32,329) 27%
HDPE 53,339 35,000 72,000 107,000 53,661 77%

* CRV + Non-CRV conftainers

TABLE 3-3
Statewide Average Scrap Prices' per Ton for Recycled Beverage Container Materials - Five-Year History

Time PVC LDPE PP PS (0]1,1-1¢ Bi-
Period Aluminum Glass PET HDPE #3 #4 #5 #6 #7 metal

Oct02-Sep 03 | $997.14 § 7.33 $161.46 $151.78 |$1264 $1400 $ 000 S 054 §$ 787 $ 1.45
Oct 01-Sep 02 925.03 9.58 87.53 130.89 15.34 0.00 0.00 0.00 11.26 0.18
Oct 00-Sep 01 1,043.23 15.43 129.96 169.44 3.49 23.98 8.54 1.33 0.31 0.16

Oct 99-Sep 00 | 1,142.84 18.52 150.26 226.36 18.93 0.00 0.00 0.00 10.48 1.12

Oct 98-Sep 99 923.64 17.62 61.18 - -—- -—- -—- -—- - 0.93

' All prices based on scrap values paid to recyclers and reported monthly by processors to the
DOR, excepft for aluminum, based on prices in the American Metals Market publication
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CHART 3.1
Average Scrap Prices for Beverage Container Materials, 1998-2003
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Because these prices are averages over a  prices and trends for these beverage
one-year period, they provide a simplified container materials. Table 3-3 also

view of scrap prices as compared to the illustrates the extremely low, or non-
daily fluctuations seen by recyclers. existent, scrap values for plastics #3 to #7
However, the table illustrates the relative  and bi-metal.
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material types. The details of each table
are described below, by material type.

Table 3-4, below, illustrates differences
between market prices and recycling
costs for all ten beverage container

TABLE 3-4
Market Prices versus Recycling Costs (2003 average scrap values)

Difference

Market Price Market Price Recycling Processing CRV Share* per Ton,
per pound per ton Costs per Ton Payments (2003) Adjusted”
Aluminum $ 0.5000 $ 997.14 $ 429.64 $ - 99.3% $ 571.69
Glass 0.0040 7.33 81.85 74.52 74.7% (18.85)
PET 0.0810 161.46 491.87 330.31 88.4% (38.42)
HDPE 0.0760 151.78 662.40 510.62 36.0% (326.80)
PVC #3 0.0060 12.64 1.091.69 1,079.05 87.0% (140.28)
LDPE #4 0.0070 14.00 3,409.76 3,395.76 15.0% (2.886.40)
PP #5 - - 1,5616.52 1,616.52 63.2% (658.08)
PS #6 0.0003 0.54 6,293.96 6,293.42 39.0% (3.838.89)
Other #7 0.0040 7.87 778.70 770.83 89.8% (78.62)
Bi-Metal 0.0010 1.45 521.15 519.70 88.7% (68.73)

¢ CRV Share is the percent, by weight, of CRV containers recycled over the percent of CRV and non-CRV
(post-filled) containers recycled. For plastics #3 to #7 and bi-metal, the CRV rates for containers per pound
were used to estimate post-filled tons.

market price multiplied by the product of the processing payment and the CRV share

(cost - (market price * (processing payment * CRV share))).

Difference per Ton, Adjusted is the net per ton o the recycler, calculated as the cost of recycling minus the

Division of Recycling
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A. Aluminum

There are no end-use markets for
aluminum in California, as all domestic
aluminum melting facilities are located in
the Midwest, East, or Southeast. The
vast majority of recycled aluminum cans
are melted and returned to make new
aluminum cans. Essentially all aluminum
beverage containers are consumed in
U.S. domestic markets (with limited, but
unquantified amounts exported to
Mexico or Asia).

As Table 3-2 shows, there is adequate
U.S. domestic capacity to recycle 165,000
tons of California aluminum®, essentially
100 percent of the aluminum cans that
are generated in the State. Californians
could collect and market an additional
50,000-plus tons of aluminum, or about 3
billion aluminum containers. For
aluminum, the market issue is collection
(that is, increasing the recycling rate).
All aluminum collected in California can
be absorbed by the existing U.S. domestic
aluminum melting capacity.

The aluminum scrap price, as reported by
the American Metal Market and shown in
Chart 3.1 and Table 3-3, has been
approximately $1,000 per ton for the last
several years. Aluminum recycling costs
and revenues, as shown in Table 3-4, are
uniquely positive. Aluminum is the only
beverage container material that does not
require a processing fee and processing

® This calculation is based on California
consuming a share of the total domestic
market that is roughly proportional to
California’s current share of aluminum cans
recycled.
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payment because the scrap value of
aluminum is higher than the cost of
recycling aluminum. Thus, on average,
for every ton of aluminum recycled, the
recycler has a potential net profit of over
$500.

B. Glass

There are strong glass end-use markets in
California for glass containers and
fiberglass. These markets are
strengthened by the State’s recycled
content laws. Essentially, all glass
generated in California is currently used
in these two California markets, with a
small share (about 3 percent) going to
alternative markets, such as aggregate.
Because there is always some amount of
lower quality cullet generated, there is an
ongoing need for alternative markets. A
limited amount of glass is also likely
exported to Mexico, although there are
no figures available.

Table 3-2 shows a California demand
potential of 855,500 tons, a figure based
on a 50 percent recycled content
utilization rate by the glass container
industry, and a 40 percent recycled
content utilization rate in the fiberglass
industry in the State. These rates are
above the current recycled content
mandates, but are technically feasible for
both industries, if high-quality recycled
glass cullet is available.

To meet this potential utilization,
Californians would need to collect an
additional 238,991 tons of glass a year,
increasing the CRV recycling rate to 71
percent (assuming a proportional share



of additional CRV and non-CRV glass
recycling). The analysis does indicate
that if the glass recycling rate increased
to levels of about 70 percent or higher,
California would need to develop
alternative glass markets and/or further
increase glass cullet utilization in glass
containers and fiberglass.

Glass recycling scrap values, on average,
as shown in Chart 3.1 and Tables 3-3 and
3-4, are low. Glass scrap prices have
dropped in recent years, in part because
of a reduction in quality due to increased
single-stream collection programs, as
well as reduced competition for recycled
glass. For glass, in particular, this
average scrap price is artificial, because
there is such a wide price range between
colors of glass. The overall downward
trend, however, is real.

Because the cost of glass recycling is
approximately $80 per ton, there is a
processing payment for glass. However,
since the processing payment is applied
only on CRV beverage container glass,
actual payments to recyclers (scrap plus
the processing payment), do not, on
average, cover the cost of all glass
recycling. There is a glass shortfall of
almost $19 per ton, if the average scrap
value and processing payment are
considered. To further support glass
recycling, there are currently State
payments, the supplemental processing
payments, and Quality Glass Incentive
Payments, for some recyclers.

C. PET

Like aluminum, there are no California
end-markets for PET. In 2003, about 70
percent of the PET generated in
California was exported to Asia, a figure
that has been increasing steadily over the
last several years. The remaining 30
percent (about 29,000 tons) was shipped
to domestic markets in the Southeast.

Fiber is the primary end-use for recycled
PET, although there are several other
end-uses, including containers. Table 3-2
shows that the domestic capacity for
California’s PET is only 66,000 tons’,
leaving a domestic demand shortfall of
approximately 32,000 tons at current PET
recycling rates (which are expected to
rise). This amount of demand could be
easily absorbed by the export market.

While many would argue that the State
should be less dependent on exports, it is
unrealistic to expect that domestic
markets alone will absorb all of the PET
generated in California. Export markets
to Asia are extremely strong, and
dominate the PET marketplace. The 2003
estimated export demand was almost
70,000 tons, and this high level of demand
is likely to be maintained over the next
several years.

* This 66,000 tons figure for domestic capacity
for California recycled PET is based on the
assumption that domestic end-users can
utilize California recycled PET in the same
proportion as it is generated. Domestic
capacity for California = (CA Recycled + U.S.
Recycled) * Net Capacity.

(197mmilb + 841mmlb) * 582mmilb = 66,000 tons)

Division of Recycling



For PET, additional domestic markets are
needed, although due to plant siting
difficulties and other economic factors,
they are not likely to be located in
California. An increase in California PET
recycling, which is not keeping up with
sales, will also place added pressure on
existing domestic markets and increase
reliance on exports.

PET average scrap prices, as shown in
Table 3-3 and Chart 3.1, have varied
significantly each of the last several
years. Prices are expected to stay high
for the immediate future.

PET, as Table 3-4 shows, requires a
processing payment of $330 per ton to
support recycling. There is still a
shortfall for recyclers, of about $38 per
ton, when the cost of recycling the non-
CRV material is taken into account.
Current scrap prices for PET are higher
than the average 2003 market price
shown in Table 3-4, resulting in a smaller
shortfall.

D. HDPE

In 2003, over 40 percent of the total
HDPE generated was used in California
markets, and just under 30 percent was
sold to a large domestic buyer in the
Southeast. The majority of recycled
HDPE is used in containers, with
significant additional markets in lawn
and garden products, film, pipe, and
lumber.

HDPE markets are much less reliant on
export than PET. All domestic end-users
indicate they could significantly increase
consumption of California HDPE, as
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shown in Table 3-2, to several times
above current levels.

There is adequate domestic capacity to
double the amount of HDPE recycled, an
amount that could be supplied by a 77
percent CRV recycling rate for HDPE
(plus an increase in non-CRV HDPE
recycling). As with aluminum, the
primary issue for California HDPE
markets is increasing the amount of
HDPE collected.

Like PET, the average HDPE scrap
prices, as shown in Table 3-3 and Chart
3.1, have fluctuated. Also like PET,
prices are expected to stay high,
especially given the strong demand for
HDPE.

HDPE recycling costs are higher than the
scrap value, resulting in a processing
payment to recyclers of $510 per ton of
CRV material. Because a larger share of
HDPE recycled is non-CRYV, there is a
shortfall to recyclers of over $300 per
ton. Like PET, the scrap price for HDPE
is currently at high levels, so the current
shortfall could be lower.

E. Market Impediments

Recycled beverage container market
conditions are unique, and dynamic.
Market conditions also tend to cycle. For
example, in early 2004, market conditions
for PET reclaimers were the worst they
had ever been, with several reclaimers
going out of business, and others
threatening to. Now, in early 2005,
conditions are good and prices are at
historic highs.



The particular conditions for a given
material type are continuously changing,
a market problem one year may be fully
resolved the next. However, whether or
not they apply to a specific material at
any one time, many of the major market
impediments that impact recycled
beverage container materials are
consistent. Below, we briefly describe
key market impediments that impact
recycled beverage container material
markets. We discuss how these
impediments impact each material in
Section 4, and in the material-specific
appendices.

e Lack of recycled material collected —
this is a recycling collection issue.
Sometimes, there is not enough
material available to meet demand. It
may simply be a matter of collecting
more material, or it may be a matter of
improving collection and/or sorting
procedures in order to pull more
usable material from what is already
collected. This problem is sometimes
considered a collection problem,
rather than a market problem,
however, when the health of existing
end-users depends on obtaining more
material, it becomes a recycling
market development issue.

e Old and inefficient processing
technology — when processing
technology is out of date, it costs more
to process materials for end-use,
and/or material cannot be processed to
the necessary quality standards. In
addition, old processing technologies
may not meet current environmental
standards. Addressing this problem
can result in more material, better
quality material, and more cost-
efficient or environmentally friendly
processing of recycled materials

e Poor quality recycling stream — the

prime example of this impediment is
single-stream recycling streams.
Because of the way the material is
collected, it is highly contaminated and
of poor quality. As a result, it requires
more extensive, and more costly,
processing in order to achieve the
previous quality level. If not, the
resulting recycled material must go to
lower-value markets. Addressing this
problem will raise the material back up
to the level it should have been.

Few or no markets for material — for
some materials there simply are few
end-use options. This may be due to
factors such as lack of awareness of
potential end-users, product
specifications or traditional practices
that favor virgin materials. Solutions
to this impediment will find new
markets for the material, either
converting existing virgin processes to
recycled, or new products. The key
here is to ensure that new markets are
for real, needed, and economically
viable products. It does no good to
promote the development of widgets
that (1) no one will buy, or (2) cost
more than non-recycled content
widgets.

e FExport end-user competition — this

problem occurs primarily with PET,
and to a somewhat lesser extent
HDPE. Influencing Chinese export
policies is beyond the scope of the
Grant Program, however the State can
address the problem by assisting
California and other domestic end-
users to better compete with
exporters. Examples include projects
that will increase plastic processing
and manufacturing efficiency and
throughput.

e Falling market share — this problem is

indirectly related to recycling market
development, and in current market
conditions applies only aluminum. In
order to increase the quantity of
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aluminum recycled, one approach is to
increase the quantity of aluminum
sold, which has been decreasing over
the last several years.

e Low volumes, limited potential — this
problem applies only to plastics #3 to
#7 and bi-metal. The approach here,
assuming resources are available after
the higher-priority and higher-volume
materials have been addressed, is to
expand collection and sorting of the
materials, and to identify new products
that can utilize them, again realistically
considering the economics of the
products being developed.

F. The Role of “Buy Recycled” in
Recycling Market Development

“Buy recycled” supports the demand-side
of recycling market development by
promoting demand for products made
with recycled materials. Buy recycled
generally applies to a range of activities,
including: education, procurement
requirements or preferences,
advertisement, purchasing cooperatives,
and outreach activities. Many state,
local, and federal government agencies
have some type of procurement
preferences that support the purchase of
recycled content materials. In addition,
many companies also have their own buy
recycled policies.

Organizations such as the National
Recycling Coalition’s Buy Recycled
Business Alliance support businesses in
their efforts to buy recycled materials.
The green building movement,
represented by the United States Green
Building Council (USGBC) and their
LEED certification (Leadership in Energy
& Environmental Design) program, is
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another effort that promotes use of
recycled content materials. The USGBC
is a dynamic organization that is actively
promoting environmentally sound
building practices and materials,
including use of building materials with
recycled content.

One of the main purposes of buy
recycled, especially when it was first
established in the early 1990s, was to
educate consumers of all types about the
connection between recycling containers
and purchasing products. This was
particularly important when products
made with recycled materials first came
into the marketplace. This educational
component is probably the most
important reason to support buy recycled
programs.

The impact of buy recycled programs on
recycled material markets is limited. As
a way to promote large-scale use of
recycled content materials, buy recycled
programs are somewhat less in the
forefront of recycling efforts today, now
that many products containing recycled
content are simply part of mainstream
markets. Buy recycled programs help
complete the product cycle when there
are large supplies of recycled material
available. In the case of most recycled
beverage container materials, however,
demand for material is already high.

Today, buy recycled is likely to be most
successful in stimulating recycled
material markets when it is directed
towards a specific recycled material and
a specific product. In these specific
cases, buy recycled programs may
significantly increase use of recycled



A Regulatory Incentive for Recycling Market Development: SB 1729

The recent enactment of SB 1729, signed info law by Governor Schwarzenegger in September 2004,
is apparently having a significant, positive, impact on recycled plastic markets. According to one
industry expert, SB 1729 could have a dramatic impact, answering the issue of markets for recycled
plastics, if it is enforced.

SB 1729 eliminates the recycling rate clauses of the CIWMB'’s Rigid Plastic Packaging Container act
(SB 232, known as the RPPC law). This law, enacted over ten years ago, required manufacturers that
sell products in rigid plastic packaging (with the exception of food, cosmetic, and medical
packaging) to comply through any one of four basic mechanisms:

® Meet an overall plastic packaging recycling rate of 25 percent, or a recycling rate of 55 percent for
PET packaging (the recycling rate calculations included the exempt food and drink containers)

® Be made from 25 percent post-consumer material

® Be areusable package or a refillable package

® Be a source reduced container.

SB 1729 eliminates the recycling rate option, leaving the remaining three compliance methods.
Historically, the CIWMB calculated the RPPC recycling rate and then, if it was below 25 percent,
randomly selected up to about seventy manufacturers to certify compliance with one of the other
three options. If the rate was above 25 percent, all manufacturers were automatically in
compliance. This created significant uncertainty in the marketplace, and many manufacturers
simply hoped that the recycling rate option would be met, and did not try to meet any of the other
three options. Now, all manufacturers are required to comply through one of the remaining three
options, creating more consistency, and thus more market stability. According to one industry
analyst, the law is already having an impact in the PET sheet market, with sheet manufacturers
increasing purchases of recycled PET. One concern is that there will not be enough recycled plastic
resin fo meet new, higher, demand resulfing from the law.

In theory, SB 1729 should increase markets for all recycled plastics used in packaging, which includes
all seven of the beverage container resin types. One issue, which is offen a factor with California’s
recycled content laws, is that in some cases, the markets that are stimulated are out-of-state
markets. This results when, as is often the case, containers that are sold in California are produced
out-of-state. Because California is such a dominating market player, manufacturers oftfen change
their overall practices to be in compliance in California.

One remaining uncertainty is how strictly the CIWMB will enforce compliance. The CIWMB typically
selects a number of manufacturers each year and conducts compliance audits. They expect to
conduct about 75 compliance audits a year, starting in January 2006, to show compliance in
calendar year 2005. Without the requirement to calculate the recycling rate, the CIWMB will have
more resources to allocate to monitoring the revised law, thus increasing the incentive for
compliance. In addition, the CIWMB plans to increase education and outreach to promote the
three compliance options.
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materials. Examples include large-
volume items such as scrap tires, paper,
and compost. For example, the State of
Texas Department of Transportation’s
compost purchasing policies have
created a major market for compost in
Texas. In these particular situations, buy
recycled programs can have a positive
impact on recycled material markets.

Buy recycled promotions for recycled
beverage container materials are not
likely to create significant increases in
end-use. Recycled beverage containers
are used in a range of products, many of
which do not actually advertise the fact
that they contain recycled content. For
example, buy recycled for aluminum and
glass happens every time a consumer
purchases an aluminum or glass
container, or for glass, when they
purchase fiberglass insulation. Buy
recycled simply happens when
consumers purchase these products.

Similarly, recycled PET and HDPE are
now commonplace in a number of
products. Recycled PET and HDPE are
often used for economic reasons, not
environmental reasons. In early 2005
market conditions, with high virgin resin
prices, use of recycled resin brings down
the overall cost of resin for a given
manufacturing process, creating strong
economic incentives to use recycled
resins. However, there are some
opportunities for buy recycled
partnerships for HDPE and PET.

The top three uses of recycled PET are
carpets, strapping, and containers (food
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and non-food). Of these three products,
there is the most potential for buy
recycled promotions in carpeting. Much
of the PET strapping used to wrap pallets
is made with recycled PET. Buy recycled
promotions or partnerships for PET
strapping, however, are not going to
make a difference — people will purchase
the strapping that is available, and that
happens to contain recycled PET.

Many non-food PET container
manufacturers utilize, but do not
advertise, recycled content. Food-use
PET containers receive more publicity
related to recycled content. Both Coke
and Pepsi have committed to utilize 10
percent recycled PET in their containers
in 2005. In addition to this public
commitment, sky-high virgin resin prices
in early 2005 created a strong economic
incentive to use recycled PET, which also
motivated the two large soft-drink
manufacturers to increase purchases of
recycled PET. The economic incentive
will disappear, along with some of the
soft drink manufacturers’ enthusiasm for
recycled PET, when virgin PET prices
fall, as they inevitably will.

Recycled PET is also commonly used in
polyester carpet. Carpet is one area in
which buy recycled efforts could increase
awareness and potentially promote PET
markets. While carpet manufacturers
promote the environmental benefits of
their recycled content products, they also
note that recycled PET fiber is of a higher
quality than typical polyester fiber grade
material. Mohawk Flooring uses all
recycled PET in their polyester carpet



lines. Guilford and Maine, of the
Interface Group, a strong proponent of
sustainable manufacturing, makes
Terratex carpet, with recycled PET.
Collins & Aikman Floorcovering is
another major carpet manufacturer with
an environmental focus that utilizes
recycled PET. There have been buy
recycled campaigns for carpeting. Home
Depot offered a big promotion for
recycled polyester carpet. Government
procurement preferences can also
promote carpet made with recycled PET;
however, one industry expert reported
frustration at trying to get recycled PET
carpeting accepted within federal
military base carpet specifications.

Recycled HDPE is now used in a wide
variety of containers (primarily non-
food), as well as agricultural products,
pipes, and garden products.
Manufacturers of most of these products
do not advertise their recycled content.
Manufacturers often use recycled HDPE
because it is less expensive, and, in the
case of containers, use of recycled resin
is one of three compliance options for the
amended Rigid Plastic Packaging
Container (RPPC) law. Key issues in
utilizing recycled resin are cost and
performance. Other considerations
include quality and availability.

Almost one-half of HDPE recycled
nationally is used in containers. In the
1990s, Clorox and Proctor & Gamble
were leaders in voluntarily using recycled
material (mostly HDPE) in their
household product containers. Internal
recycled content policies by these large
companies helped mainstream use of

recycled HDPE in containers. Today,
many HDPE shampoo and cleaning
product containers contain recycled
material, whether they promote that fact
or not. Clorox sees little value in
promoting their use of recycled resin via
product labels. However, they will
identify recycled content on some
products, depending on label space and
the desires of the marketing department.
If the use of recycled content is
identified, bottles typically include only a
small-print notification on the label

(e.g., “Bottle made of 25 percent recycled
content”).

Quick-growing and earth-friendly
companies such as Wild Oats and Whole
Foods are demanding that suppliers
utilize environmentally friendly materials,
including recycled content. Because use
of recycled HDPE in containers is well
established, and also promoted by SB
1729, there does not appear to be
significant need for buy recycled efforts
by the DOR in this area.

There may be opportunities to promote
the use of recycled HDPE in agricultural
products, pipes, and lawn/garden
supplies. Companies such as Epic
Plastics, based in Lodi, promote the
recycled content of their products,
although many products such as garden
chairs do not advertise their recycled
content.

Nationally in 2003, 14 percent of the
recycled HDPE collected, or about 97
million pounds, was used in various pipe
applications. Overall, the industry is
moving toward the use of more recycled
material in pipe. However, use of
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recycled HDPE is controversial within
the drainage pipe industry, and many
manufacturers do not publicize their use
of recycled HDPE because they are
worried about perceived lower quality.
Over time, these quality concerns are
eroding, as recycled content pipe has
been shown to be of similar, or higher,
quality than virgin pipe.

Hancor, a major drainage pipe producer
based in Ohio, is one of the few
manufacturers that promotes the fact
that they use recycled materials. In 2003,
Hancor developed EcoFirst, an HDPE
drainage pipe with minimum 50 percent
recycled content. Produced with a
patent-pending technology, the pipe
exceeds the performance standards of
the American Association of State
Highway and Transportation Officials
(AASHTO)". The pipe is a reflection of
the company’s overall environmental
ethic, and was developed to respond to
customer demand for an environmentally
friendly pipe product. In July 2003,
Hancor tabulated results from a study on

4

Except that the existing AASHTO standard
does not allow for use of recycled material.
However, engineers and contractors obtain
special approval to use EcoFirst or an
equivalent recycled HDPE pipe on public
projects. In addition, recycled pipe is often
specified on private jobs. Many public and
private building projects use recycled
content pipe as part of the LEED green
building certification. Product specifications
that do not allow use of recycled material
are a concern in the construction industry in
general, although companies are working
with standards organizations (such as the
AASHTO, ASTM, and the Department of
Transportation) to increase acceptance of
recycled plastics.
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recycled pipe and found that 76 percent
of engineers surveyed have a favorable
impression of recycled resin use. Hancor
has manufacturing facilities located
across the country, including a
production facility for EcoFirst in
California.

Buy recycled programs are valuable
education tools to help consumers link
their recycling activities to their
purchases. Actual buy recycled program
impacts on markets for recycled
materials are somewhat limited, and
depend on the material and product
characteristics. However, there may be
some opportunities for the DOR to
partner with a few large purchasers
and/or end-users of recycled content
products for buy recycled promotions.



4. Recycling Market Development
and Expansion Grant Program
Assessment and
Recommendations

This section draws upon and encapsulates the significant body of research and
analysis of the previous three report sections and the five material-specific
appendices to assess various implications of the Grant Program and
opportunities to improve beverage container material markets.

The remainder of this section provides the following:
m Impact of the grant program on competition and markets
m Implications of this market analysis for the DOR’s Loan Guarantee Program
m Grant opportunities

m Grant program recommendations.

A. Impact of the Grant Program on Competition and Markets

While the $10 million a year of the Recycling Market Development and Expansion
Grant Program is relatively small as compared to the total amount of money spent
annually by recyclers, processors, and end-use manufacturers in California, the
Grant Program still has the potential to impact market competition, either
positively or negatively. On the positive side, the Grant Program can address
existing inequities in competitive market dynamics. On the negative side, the
Grant Program may lead to competitive advantage for some recipients.

By being aware of the market situations in which a negative impact may arise, the
DOR can reduce or eliminate this unintended negative consequence of the Grant
Program. The greatest potential impact will occur when there is more than one
private entity involved in a given market, and not all of the entities receive grants,
or one entity receives a grant for equipment that another entity has already
purchased independently. In each situation, the extent of any impact on
competition will be unique. To minimize this potential negative outcome, the
DOR can consider a few key issues to help evaluate the extent of potential
impacts on competition, as follows:

1. Consider whether the potential grantees and their competitors are
independently held private companies, publicly held companies, non-profit
organizations, or public agencies



m Independently held private companies are
likely to have the hardest time accessing
other financial resources, and will be
placed at the greatest competitive
disadvantage if a competitor receives a
grant and they do not

Publicly held companies that do not
receive grants when other competitors do
may be placed at somewhat of a
competitive disadvantage, however these
companies generally have a greater pool
of corporate resources they can rely on

for funding

Public agencies and non-profit
organizations, while certainly in need of
funding for recycling related efforts, do
not have the same competitive pressures.
However, these agencies and
organizations can have a competitive
advantage over either privately or publicly
held companies when they compete for
the same materials. In this case, a grant
could further advantage a public agency
or non-profit organization over private

sector companies.

Identify how many private firms or
other organizations in California are
undertaking similar activities as it
relates to the proposed grant award.
When there is more than one entity
operating in the same area, and one
receives a grant and one does not, it
creates a competitive advantage for
the grantee. Because of the broad
nature of the Program, there are
several areas of potential overlap:

Manufacturing products (not necessarily
similar products) from the same material
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m Purchasing the same material from

processors

m Processing or reclaiming the same

material
m Selling the same recycled material

m Utilizing the same technological

procedures or equipment.

3. Consider whether potential
competitors have all applied for
grants. If only one entity applies for a
grant, and the project merits funding,
the DOR cannot justify withholding an
award because of the potential for
competitive disadvantage to the non-
applicant. The non-applying entity,
however, can be encouraged to apply
for a grant in future rounds. When
more than one potential competitor
applies for a grant, and only one entity
is funded, the grant is likely to place
that entity at some competitive
advantage. The extent of the impact
will depend in large part on the market
status for that material (supply,
contamination level, processing or
reclamation cost), the size of the
grant, and the relative competitiveness
of the firms.

There are several possible courses of
action the DOR may consider to help
alleviate the potential for unfair
competitive advantage created by the
Grant Program. These options have
trade-offs, especially as it might relate to
perceived favoritism of certain grant
applicants.

m Award a grant to competitor(s) that
submit applications, even if some are not



as highly qualified. If the competitor’s
proposed project was not as well
conceived as the other entities’, work with
that competitor to ensure that the grant
project is successful. However, only fund
those parts of the project that fit the
DOR’s goals.

® Award points as part of the evaluation
criteria when competition is of concern.
For example, award five additional points
if the applicant is put at a competitive
disadvantage by a previous or proposed

grant project.

m Do not award a grant to a less-qualified
competitor that submits an application,
but help them to understand why they
were not awarded a grant, and how they
can improve their application in the next

grant round in order to receive an award.

m Encourage potential competitors that did
not submit grant applications to do so in
the next grant round. If necessary, work
with them to help them understand the
types of grant projects that are most likely
to be funded.

m Do not award grants to public agencies or
non-profit entities that compete directly
with private companies if the project
creates a clear competitive advantage and
these organizations have access to other

sources of funding.

There are competitive inequities inherent
in the recycling industry. The recycling
industry is built on a unique blend of
public and private sector activity,
reflecting recycling’s broad range of
tangible and intangible, public and
private costs and benefits. Beverage
container materials are collected by both

private and public entities. Even when
beverage containers are collected by
private entities, collection is in part
publicly' funded through the AB 2020
system. After collection (and in some
cases, processing), beverage container
materials typically move into the private
business sector where they are sold to
private processors and brokers.

Further, the AB 2020 Program itself is a
complex system of incentives, fees, and
payments that, while supporting
recycling, also influence competition and
impact the remaining free-market
characteristics of the industry. Further,
the State’s integrated waste management
program, requiring 50 percent diversion
of waste by local governments, creates an
entirely different set of incentives and
motivations as they relate to recycling.
The Grant Program can help address
existing competitive imbalances and
market impediments.

The proximity of California to the Pacific
Rim export markets leads to an
additional set of competitive dynamics
for California’s recycling industry,
particularly for PET and HDPE. It is next
to impossible for California processors
and end-users (or other domestic end-
users) to compete with China for
recycled materials. While the positive
side of the coin is that when export

" All AB 2020 programs are supported either
through the unclaimed CRYV, initially paid by
consumers, or to a lesser extent the
processing fees paid by beverage
manufacturers.
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markets are strong recyclers often
receive higher prices for their materials
than they otherwise would, one negative
side is that it is extremely difficult for
California and other domestic end-users
to purchase materials for their own use.

China’s policies, as discussed in
Appendices C and D, create a drastically
uneven playing field for Californian and
domestic businesses competing for the
same recycled beverage container
materials as Chinese exporters.
Supporting California recycling
businesses through grants or other
mechanisms is one, albeit small way of
helping level competition with China.

The bottom-line is that competition in
California’s recycling industry is not on a
level playing field to start with, but the
Grant Program should strive to improve
the situation, not make it worse.

B. Implications of this Market
Analysis for the DOR’s Loan
Guarantee Program

The Grant Program, and Loan Guarantee
Program which will provide $10 million
in a revolving fund for loan guarantees,
can and should be mutually supportive.
The same factors identified above, as
they relate to providing competitive
advantage to awardees, apply to the Loan
Guarantee Program, although to a lesser
extent. In the Loan Guarantee Program,
the State is not giving money away, only
enabling an entity to qualify for a loan
when they might not otherwise be able
to. To the extent that entities apply for
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both grants and loan guarantees, the DOR
should evaluate how the two sets of
funds can best be leveraged.

This Market Analysis Report can help
identify potential applicants for the Loan
Guarantee Program. Many of the types of
projects recommended in this report for
the Grant Program, would also be
appropriate for loan guarantees. The
Loan Guarantee Program, however, must
necessarily be directed towards lower
risk projects and projects with reliable
financial payback capability.

C. Grant Opportunities

This Market Analysis Report points to a
number of areas of focus for the Grant
Program. The types of grant projects
with the greatest potential for success
and the greatest potential to impact
California’s beverage container material
markets vary by material, and as might be
expected, cover a broad spectrum. A few
general guidelines that apply to all
materials are as follows:

m Fund projects that would not otherwise be
funded because they are new, innovative,
or somewhat risky

m Fund projects that will increase the
quality and quantity of material collected
and processed

m Fund projects that will increase the
throughput of recycled materials through
faster processes and less downtime

m Fund projects that will promote the
manufacture of products made with

recycled beverage container materials.



Primary versus Secondary Recycling

A segment of the recycling/environmental sector believes that primary recycling (i.e. recycling back into the
original product) is much preferable to secondary recycling (recycling info another, different, product). Over
the last twenty years, a significant amount of energy has been spent debating the relative merits of primary
versus secondary recycling. However, in frying fo choose among one end-use versus another, we believe
several other factors are more important;

e The price that a given end-use will bring for ® The relative environmental impacts of the
the recycled material process, and of the raw material that the
e The cost to process the recycled material to recycled material is replacing
a point of end-use readiness e The likely fate of the end-use product.

We address each of these factors in more detail below. The relative superiority of one end-use over another
for a given recycled material depends on the combined impacts of these four inter-related factors.

Price

The issue that is most important from a market perspective is the scrap price that the recycled material can
generate. The objective is to get the greatest value, or return, from the recycled material (given that it is an
environmentally sound process). Recycling glass back info containers is far superior to recycling glass into
road base, because glass containers have a higher value. What is important, is that to the extent feasible,
the recycled material be processed and sold to the highest value possible. We believe it is irrelevant whether
that entails primary recycling or secondary recycling. As it turns out, primary (or bottle-to-bottle) recycling
typically results in high prices for the scrap material, so for that reason it is often a preferred option, as are
other higher-priced options, such as fiberglass.

Cost

Typically, it costs more o process a recycled material for a higher-level use. For example, recycled glass for
use in containers requires significantly more processing than recycled glass for use as road base. In most
cases, the processing cost is recaptured in the sale price. In the road base example, processors typically pay
to have the recycled glass hauled away for road base, while they can charge $50 to $65 per ton for
container-ready glass. For PET in California, the cost to process the material o the fraditional end-uses (flake
for fiber or bottle-to-bottle applications) would often be higher than the price at which the recycled resin
could be sold (depending on market conditions). In this case, end-use alternatives that require less costly
processing are attractive, because they are more economically sustainable in the long term.

Environmental Impacts

In relative terms, when recycled materials replace raw materials with greater negative environmental
impacts, the use of recycled materials is preferred. In the case of virgin versus raw materials of the same
material type — primary aluminum versus recycled aluminum, virgin plastic versus recycled plastic —
recycled material is preferred to virgin or primary material. The environmental benefits of recycled material
include reduced material consumption and lower energy requirements. For glass containers, the recycled
gloss is replacing raw ingredients such as silica sand, lime, and soda ash. In this case, the environmental
benefit from using the recycled material is less pronounced; however, other positive environmental impacts
(such as energy savings) favor recycled glass. In the case of plastic products, recycled plastic can substitute
for some of the pefrochemical feedstock used to make plastic products. In a larger materials-use analysis, it
does not really matter whether the recycled plastic substitutes for virgin plastic in pipes or bottles, as long as
the substitution takes place.

Fate of Product

Beverage containers are inherently short-life products. The material is produced, used, and either recycled or
thrown away over a very short span, in terms of material-use. Primary recycling, in which a beverage
container is repeatedly recycled back info a new beverage container, is aftractive in that it reduces the
amount of virgin material needed in that application. However, when the recycling rate for a container is
low, asin the case with most plastic containers, recycling in a container-to-container application may result in
final disposal in a landfill in a relatively short time. Primary recycling is not necessarily environmentally superior
to converting the beverage container fo another product with a much longer life-span - for example,
fiberglass insulation, carpet, or pipe. In these longer-lived products, the recycled material will be in use for a
significant period of tfime before it is ultimately disposed or, preferably, recycled.
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The types of grant projects that will be
most effective will address the market
issues and impediments that are
identified throughout this Report. In
general, grant projects will address the
supply side, or the demand side, of the
materials equation.

Within the supply side, there are options
that will address collection (both quantity
and quality), or processing (quality,
throughput, and technology research and
development (R&D)). Supply, as it
relates to recycling markets, can be
divided into two components, collection
and processing. Collection, obtaining
materials from consumers, is not typically
a focus of market-related recycling
programs.

Processing, however, which can be
defined as preparing the recycled material
for end-use, is an integral component of
recycling markets. Starting with a given
amount of collected recyclables,
processing improvements in quantity and
quality include activities such as
technological innovations, best practices,
optical sorting, and other procedures that
will result in more recycled material,
and/or better quality recycled material.

Once the material is end-use ready, it
moves into the demand-side of the
equation. On the demand side, options
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will address existing products, 